Multiple effects of phorbol ester on secretory activity in rabbit gastric glands and parietal cells.
Acid secretory activity and respiration in rabbit gastric glands are stimulated by cAMP-dependent and -independent agonists. Potentiation between agonists suggests interaction of the activation pathways. Regulation of secretory response by protein kinase C was investigated with 12-0-tetradecanoyl phorbol-13-acetate (TPA). TPA elevated basal respiration, pepsin release, and acid secretion but inhibited histamine and carbachol stimulation of acid secretion by gastric glands, as measured by [dimethylamino-14C]aminopyrine accumulation. The inhibition of histamine response was specific for protein kinase C activators, occurred after a 20-min lag, and was not reversed by removal of TPA after 3 min of preincubation. TPA pretreatment inhibited acid secretory responses to cholera toxin and forskolin but enhanced the response to cAMP analogues. Cholera toxin and pertussis toxin simulated ADP-ribosylation of 45 and 41 kDa proteins, respectively, in parietal cell membranes. Therefore, both stimulatory (Gs) and inhibitory (Gi) GTP binding proteins of adenylyl cyclase appear to be present in parietal cells. Pretreatment with pertussis toxin attenuated PGE2 but not TPA inhibition of histamine stimulation of aminopyrine accumulation. Thus, the inhibitory effect of TPA does not appear to be associated with an action on Gi. The results with histamine and carbachol suggest that protein kinase C may regulate both cAMP-dependent and -independent stimulation of parietal cell acid secretion.